Abstract
Introduction

29
The North Atlantic Igneous Province (NAIP) is one of the best-known and best-30 documented large igneous provinces (LIPs) on Earth (Thompson 1982 ; Saunders et al. 1997) .
31
There are however still vast areas of the province, now submerged deep beneath the North
32
During drilling, down-hole logging tools were deployed supplying near-continuous data 98 on the physical properties of the penetrated formation. Log data including gamma ray (GR), 99 sonic (DTC), neutron porosity (NPHI), density and resistivity are utilized in this study. Some 100 problems were encountered during the collection of wireline log data for Lagavulin with 101 some intervals missing one or more log track acquisitions (Fig. 2 columns D 
University of Leicester (supplementary data). Additional Electron Microprobe Analysis
114
(EMPA) was undertaken on glass and phenocrysts from selected intervals at the University of 115 Aberdeen (supplementary data).
117
Ditch cuttings
118
The quality and accuracy of ditch cuttings produced by drilling can be highly variable 
142
The analyses of cuttings from the Lagavulin well using the ternary classification scheme From ~4080 m downwards large percentages (>90 % in a number of intervals) of densely 159 olivine-phyric crystalline followed by glassy to altered cuttings become common. In some 160 cases >50 % olivine phenocrysts are observed with many containing small euhedral chrome 161 spinel and lesser melt inclusions (Fig. 3e) . Dendritic intergrowths of pyroxene and 162 plagioclase identified by the SEM confirm the quenched origin of the glassy cuttings, similar 163 to those reported from sub-marine basalts (Bryan 1972 ). This lower sequence of glassy 164 cuttings differ from those in the upper hyaloclastite sequence (Fig. 2) . The upper hyaloclastite 
171
In the lowermost 500 m of the well (~4800-4300 m) ditch cuttings of mixed volcanic 172 origin displayed significant rounding in some cases (Fig. 3c) . In many cases these cuttings Over the lowermost ~ 300 m of the Lagavulin well a significant percentage (up to ~50 %) 181 of the crystalline cuttings comprise leucocratic medium crystalline material (Fig. 3d) process which is known to decrease the velocity of basaltic rocks (Planke et al. 1999a ).
214
Cuttings comprising highly amygdaloidal variably altered crystalline basalt (Fig. 4 ) over this 215 interval gives strong evidence to support a compound-braided facies origin (Millett et al. 216 2014).
217
The interval defined as hyaloclastite (Fig. 4) comprises a very uniform log character cuttings before the loss of returns suggest a very uniform character of hyaloclastite (Fig. 4) .
226
The interval between 4100-4430 m depth, excluding a thin interval of lavas between 4133-227 4235 m, comprises a much more heterogeneous sequence than the previously discussed 228 intervals with a wide ranging velocity histogram (Fig. 4) 
Seismic Data
278
The lithostratigraphic scheme derived from the above analysis ( Notwithstanding the ditch cutting sample material and alteration of some samples, it is clear 376 that there are two distinctly recognizable lineages of volcanic rocks in the Lagavulin well.
377
For the purposes of further discussion these will be referred to as high TiO 2 and Zr There is little evidence for major syn-eruptive shallow crustal faulting over the 546 Lagavulin structure (Fig. 5 ) or in the FSB in general (Fletcher et al. 2013) . Consequently, if 547 the LTZ magmas were generated locally beneath the area then the lithospheric thinning must We cannot fully rule out at this stage that the LTZ magmas migrated (either as sub- variations between the Lagavulin well and other NAIP sites and will be presented separately.
584
The association of LTZ eruption deposits formed by melting of hot depleted mantle 585 and a phase of uplift followed by rapid subsidence in the Lagavulin well appears to 586 potentially fit with a pulsing plume mechanism similar to that proposed by Hartley et al., 587 (2011). In such a case short lived extensive melting may have been promoted beneath the pre- 
Conclusions
598
We have presented integrated ditch cuttings, wireline log and geochemical analyses 599 for a ~2.6 km thick sequence of volcanic stratigraphy penetrated north of the Shetland isles. 
672
Typical wireline profiles are presented and annotated to display key volcanic features. 
